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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a body position and attitude 
estimating device which is applicable to not only a body which has a clear 
edge and is in a simple shape such as polyhedron but also even a body in a 
complicated shape such as a concave shape and a body whose edge is 
unclear. 

SOLUTION: A storage means 1 stores the three-dimensional shape of an 
object body, color information on the surface, and the position of a feature 
point of the body. A photographing means 2 photographs an input image and 
a feature point extracting means 3 extracts the position of the feature 
point of the body from the input image. A position and attitude estimating 
means 4 computes the position and attitude of the body by using the 
extracted feature point position and three-dimensional coordinates of the 
registered feature point position. A comparison image generating means 5 
generates an image of the body at the estimated position attitude and 
computes the position of the feature point in the comparison image from 
the position of the registered feature point. A feature point position 
correcting means 6 compares the comparison image with the input image 
and corrects the feature point position extracted from the input image. 
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(54) mw<o&mi mmmmimmmmF£ojmfoPtti*m ^wimtfiii^ 



(57) [KM] 

[Ml ^ ^3»W*-C*>6*BB*»«>i|l*Bft»«to 

^£^J£ 4 ttttttJ £ *Lfc WfS^ffitt fc Ift * tlX V ^ 
^1»J«ffig^3^ffi«t^ffi^T^*<Offig^^tf 

■*jE#«6ttH;ttlB«4:AAlf«4:t:H:«EL, A^J® 



* u * a 



e ta ^ a 



<4Hfl?» 



&RB«£5X#Bl -r 5 



.JtRMttftjA&B 



(2) 



M2 0 0 2-6 3 5 6 7 



CO 3 ^tcJ^S 4 ifJE»ffi#aT*»ffi $ 4 

O^lf « 4 £rffl v tTJttfM 4 Lt^tSM^ 
4, WE***»-C***ixfcJtttllMft«r#BRLT«rlE 

j&#b 4 miEiB«*a s« s tir v * 6 #a/& to 
[»*«2] «riatta*att, #»fc*6fflE»«A 

(7) V >i*tt7ii^c * o T StJEAAWflM* «b ffiTE#J*»*£>«F 
8fc£a>ffiB&ttttJi-* J: 5 L/cr 4 Sr*f» 4 -fSW* 

7vu 4 me^««o«MRjft0!>ffiaw« 4 sftE*r«i*w 

W*®Ofefl>«4«rfB«i-SIE«#a4, HftE*fr*ft# 
OA*MI^*!&i-**«#a^ MrGSKfS-eKK 
*tu^A*M«*^ffifa»*«*<DW«^Offi«S:aUi 
t6»ai^i:, «TEE«*ate»»S*xTV**4**A 

o 3 ^TcM^ 4 BtiBtt a#a-?tta $ t 
pi« * «riEE« 3^a I- a^ £ nr v * 5 3 ^m^k t mm 

■*±WW««ffi«*r«-J|t-*-5*j«*a4:, MC£A 
*a^^*nfcltttlii«2kW*oJtttW«±^©«» 

^fi:««:#fia l-c ffirEata^aTattj $ ttfc a^®^± 

<04*«A«)ffi««:«tjEi-*<iFjE#at4:#L, «frE«IE 
#a"C<f jE S Jxfc«MR*ffi« fc JfflEE«#afcS» $ *i 

J: 5 K L*: w 4 *»«4r**f«ft«»IMi*K«. 

OffiB<^ttm4 SKWtctf 5tffE#a^offie^tttB4 
<ov>-f J: oTMEAAW«*»fe*frE#*«M*0>» 
«jft©ffiB*r»ai-6 t 5 ic L/c ^ 4 «r««4 
JS 3 EttoftfrfflB&fM££KB. 
[»**5] ffiE«jE*an, nbtcJiSffiEMRA 
<D{fcB<Z>4t?IE4 9«TE1»«*«>ttB^lltlE4 



2 

<ov ftMc J: o r fltrEA^HU«±^«F«^^4B*^ 
5E1-SJ:5^Ufcc:i:*:1»«i:-rsBI**3*fcr±l»* 
* 4 Ett<oftfcttBg^£»B. 

6 ] ^&&m£tiZ*t1&Voft<D 3 fc5B»tt* 
=f)V 4 fflE#*4fe»o4«ff:A^aiftfR t WE»*to# 
w«B©fefl[«i SrlE*t5IEttf St , tfrE*HMfe# 

<oA*u**r»»i-6«fe#ai:, mE»«#a-e«* 

i-<5»t±}^a4, meeit^aKisftdtt-rv^wKA 
10 co 3 ikytmm 4 sffEttta^a-cattj * t 

*:ffl^r»ffr(D{fc«S5»4r«ME"rs«t3E*ai, «fE» 

»ia«efa-c}t« s ttfeffi«g?»ic ^ b#co 

■{fc*ttEE*#aic»»S*uTV*3 3 R5c»ttfc*B 

<7>£«#4&;s^Ttt:tfc®^4 LT±riW5£/s*a 

4, TOEfe*^a-e*fiR4tt3tlt«iii«4mEAAlii<ft 

4 ^itfet^c 4 -eauEaai^a-etta s tufc«r»^<z) 

fi«^r^iEi-5^iE^a4SrWL > S9Effl:«g?»^*tS 

ttfc«£3ftfc«fcB»»**S*fc LTW^-r^) J: 5 I- L 
20 fc n 4 *»»4i"S*flcffi«»JMft3E«ll. 

[M**7] WrEttffl^art:, *»K±S«fEWlMS 
^&H^atti4 SKWictf 5ME#^coffiBottttJ4 
©v^ix^^j:or«»EA*iii«36*broE#»**o4» 

3i 6 mm^mtmmmm&mmo 

[Bt**8] WJE4**jfttt«<o«IE^, ffiEJtiRliHfe 

U mEA*W«0#«J*tt«0jSI3a(ci3V^'CWElfc« 

30 *jEbv^»jRott:«i LTmiEA^iij^co#m^&g 
^r«IE-r 5«t5^L^r44r«F«4-fS ff^^I 6 * 

7 Ett0*#ffitt«»%££gfL 
[§f^rg 9 ] fl(rE»»^ffi:«o«jE^, mJEA^iU^ 

Mtlt^^U tuEit^iU^co^m^&M^ia 
Jc^v^rWEJt««»Wlfcfc*fc«rv^tB«(Offi«*r 
SSL, ^:<^ffiBt-^"t--5 3&5c»**^Kh^-**r 
jELV^«^4L, *^c0 3 8c7cffi«S:toT»»S 
tLTV^5#m^O 3 ^TcM^^r^IE-r ^> «t 5 b/c r 4 
40 &#«4^S«*«6*^J«ll**7EttO*ft:ffifi!6 

0] f ftfift 3 
*tvw4 *IE»*»*oe«jSoffi:I*« 4 ffiJE^j-*^ 
^^E<ofe^4^Ett-r^>^^^'7 p 4, ME#*« 

^^4, ^(7)ttm^n/c#a^ffi#4^$4 v ^Tv^^# 

3 »c5cjai^ 4 SrfflV>T»*offiB»»*r«*-r 6 
so B»0)|ii|fc«rB»Sttrv^3ft5c»«i:*B«>fe*«i 



3 

wastes t «« s *vt ^ a <o 3 ^m.m b&m 

LTffi^i-£ t 5 \c LfcC fc fc4*ai 
[If #31 1 l ] mia»»4**^»»vSoffl««rttHli- 

ftWfctf ^ striEwa^^tta warn t o v *-4"*wwc .to 10 
ttBSJWftje**. 

«ftlf«&r^^<01t«®«±T<04#a^ffi«Sr#fia Ittt 
ttJ*tbfcA*Wlt±^4»aAott«*r<ltEi-5^^3/^ 

U t©iSShfctt«f»t»*i: LtU*t5 J; 5 

[»#ii 1 3 ] wia*i-ft*fro«Fa^^fir«sraui-f 
s^^^^ti, #»^j:ss(iE»a*<offiisoaaii:e 
Ktoicf? 5 mE4»ajft<&(fcfi0>ttai ^ cot vf ^^c: <t o 
xwimA^mm^m^M^»<Dwm^(D{tm^m 

[fjt#il 1 4 ] HftEA*®«_b^«Fa^^ffi«S:«jE 

a 5 HuE^a^ccoffiM^^iE fc o^fn^c ct 

oTttEAAWtttioWa^OttBtr^jE-rs <fc 5 »c L *o 

1 5 ] ^z>5tm£tiz>tt&mfc<D 3 9c7c^« 

^x^iME^^*co^a^<7>ffiBiS«tffiE*f*^i 
fr^ffitOfeWW^SrEfti-S^^y^i:, 8(rE*r*» 

*««*»bmE»*ftffo«aiift^ttBfetta'*-5^^ 

a^co 3 &7cffi« <h «rfflv^T*ft:<DffiBS5»*«l^i-* 
^f^t, mE»*«<*^*SS^ffifi»»Jcfc6 so 



4#IH2 002-63567 



zm^xfrmmfob^xzLiSLirz^Ty^b, %<d$l$l 

£ ft£ JttftMt £ ftfrEA^ IDa i & tt«Ei- 5 C b Xttotti 
*^wa^ffifi*«iE-r5^7-y^^S:#U f&E 
ffiB»»o*ft^bWE^*ffiB^*jE*T<o«aS: 
IfcOiKU ft»»^«ISSnfcffiB8S»S:tt*4:L'CHl 
^*r5<t5^L^C^ 4r«*a t ■f5ft*{tBS6»«S**' 

imxm 1 e ] WE^«*<oi»aAoffiB«:»uir 

S^^jy^fi, ^»(cj:SmrE»a^offiBoatHt e 
■bttfcff 5 ffiE^a/Soffifi^ttffi b w-ftiMz. £ o 

rfflEA*H«*^mE#**ff^*a^^ffifi*am 
i~z£?i t zLtc^b&&mb-fz>m*mi 5e*w>»«: 

[fffjftJSl 7] «rE4*a^iffiB^«IE^, mEJtttM 
«^4*aAffiB^«322M«*Jfc«ffl»W*t LTtt'DW 
ttJEA^M^o^a^ig^iat-^v^TmlEJt^ 

«:jEUV^WaA«>ttB4: Lr«fEA*W««)1»a*ffiB 
ZmJE-rz Xo^LtiZb 4#«i:t5«*« 1 5 <§= 
ttB** l 6 E*o*«:ffifi»IM6S^8fe. 

ftM&b LT^0t)tbL, S(rEit«iif«(^4*a^ffiBo« 

&!£L^Wa*£U *<&^3#5GJffi«&fcoTS« 
*Hrv^S«a/S0 3»C7cJffi«Sr«?iEi-5 J;5icLfeC 

t zftmb-tztmrn. 6 */cf«t #ii 7 mmnvom&m 

2 0 ] R*2S 1 9 E«<&#a^fcfi**tti*as 
icjo^x, «JE4»aj»ffiB©«jE*s, HuEitKiU^co^ 
aAffiBOJHi22Hr«k«rittt«B^9(tt t tt^O "9ttiL.Hu 
EAAW«fco4»aj*ttB»JH5fl^*v^TittElfc*»»W 
*&»feflT^a««*rl«ltU ^^>«i«o{i®^lEL 
v^wajSoffiBi: LT«rEA*B«oWa^fi«r*jE 
t5J:5{afcri:^» t S»a^ffifi»ai*8fe. 

lit #11 2 1 j n*m 1 9 E*o4»a*ttfitta*jSfe 

tc^o^T, mE*JI»WftmA* s ltjE*iifcAAIifB^fe 

(t5^a^o^B^u t Jt^ii^±T*co#a^ffiBT^ 

5, ^0#a^ffigCQ^#^fiJffiLTHflEA^®^^ic 



(4) 
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[0 00 1] 

&tJV1MR**ttl£BU WcMKJ:«tt*oBM& 
flftd^^-CB«»ft t tiZ>mfo<n> 3 Sc5G»#«*iBR» 

[0 0 0 2] 

tt, H2^-rj: *>7 8*©*»S8B*r/Bv*T 
3#Ctc^# 7) *m&\^tz.m&*xtik U 

[0 00 3] ■Mfe^& 3 R5c«#©ffi«»»*»HW-S 
8^#*4M*7©BB*r«RU *oA*BHfc36»b4»* 

[0 0 0 4] #^^6-2 5 8 0 2 8 

Cfcitti) dM^£*Lfc r3fftfcS<5<H*7cffiB&u< 
»»oB*«*<oMMt«*»xtf*©Sfij -ctt, in 

[0005] 17 cl&v^t, a««Ftcittf5«#a 1 1 t 

Srl5«LT*5#, B«NM£tt#*7l 2-CA^?tli^^« 
0»*jflCOIiMfc±-C«>tt:1B*:i*au, 

9 1 2 0>afc*»fTM*w*u vo<*<Dfcmm&£ 

[0 0 0 6] Oijtt^^ftflct^B-frSrtfSftWl-*? 
[0 0 0 7] 0IJ;ttf, #P^6- 1 6 8 3 1 7 -fH*« 

ttlM*«2 3tw*5V>r, «^oBfc*TJ***i&0>*: 

Wll»|^ «»tttt*#0 3*7E»* i e7 ff A'*r^*««L 

[0 0 0 8] ^^(dtt^7^^2 2{d«koTAAiiJ«i: 
LT2ft5nB{fcfr«MBU mKAffiBtttU^K 2 3 lc« 

fls^3^7C^^-^^flJ^L, A*I«^P>ttfflLfc 



[0 0 0 9] ffiH8S»jE8ifl^® 2 5^*5^Ttt«F»^ 
[0 0 10] 

ts«if*©ttB*»o«JEa«'er±, X[»i^ie*s*l 

10 MUttS^i^TtS. 

[0 0 11] **ftffiB*l&fcfc5*fl: 
^■«^b»»/S^tfcB*iEtt(c:fflmi- 5 r * f*##tc 

[0 0 12] 2 IdfBtt 2 tltz.&m<DWr&\~ 

20 <5 e 

[0013] L*»Lttd«b, xtt2^ta«sttfeaw<^ 

A*W«^fe^»«^ffiBottffl^»S6dS^ 

te#«Hfct-Sfc^5BB#*>6. 
[ooi4l -rfctefe, ±iaos«o^i*ttt^A*iif 
«fc36>b»**OffiB*:»Ui+6l»^l»«^B«tt*^* 

#<*£*rs. w<z>w«^{tB«>affl*re«iwiwfT5fc 

30 £ i o xftm&ma &n o oa*— So 

[0 0 15] *jK2tc1E*$tL^:ft«-Ct3WS«»(0* 

[0 0 16] XiK2^Batt*nfeft«^J;5J-A 
tfofc#^-et>, fflloaa#^j:oT«MEi-6ttB* 

[0017] ffll&tf « A<Dg&<D BCV <Dn&(D£ o 
Bfl©»«TfcS»»S:»«*iLti^, H9 (a) ~ 

(c) [-TtJ:^:, ^^(aotW^wlx 
MMot<5 0 B9 (a) ttA0>B*rIEffia»&Afc 
Bi«*r*-*-B, 19 (b) f41«r±d»b*t»^IRii 
1219 (c) {ig^IU9 (b) ©*|fiC*»bJB.fcB« 

so ^^-ri-c^So 



(5) 
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[0 0 18] jEfl5a»&JLfc»*K:tt* HI 9 (a) 

Lft^b, 19 (b) o*iftC3&»b*fcliMfc«>»fr, ® 
«flS0 9 (c) K*-*\fc5fc:tt0* *B3ftsiK*tffc8 

[0 0 19] Ltdiot, /KB3ftS««*ffi«i:L-Cttia 
««»StuTt^lR«W*Atttffl«iS|»* 

i*5 0 W3Stt^, 0 9 (c) ^*5V>TjEH/>@^*A 10 
(la^ft^OT, 0 9 (c) (D@f«±"CiEUV^BR^Sr 

[0 0 2 0] *36^©aWJ4±IB<ora]H^C«:» 

d^7A^ L fc1E» flEft £ WfrT 5 r k I- fe 5 . 
[0 0 2 1] 

t meett^skKisflfc s *tr v * 6 3 ft tc 

ai*t«rfflv^-C»*«Ht«I?»*:*ftL, ^<o*£ft£n 

[0022] *5BW^J:Sffio«(*:ffi:«IB§6*ft36« 
f4, ^^«»Stt-&*t***0 3R5£»* J! e^4:W1E 

«:lHfr61IHU#«i:* «rlE»»*«"C*«*ixfeA* 
mlfSISlt^(-^^nrv>5#®^^3^7t;M 

IEt£ft3M3;T*ffift £ iifc&I^lC fc 5 B#^®^^^JlE 



jR^3R5cffi«ttfflV^T**Offi«S?»S:i(tftL, * 

o*ft *ixfcffi«SF»*»*i tr u*-ra 1 5 ic it 

[0 0 2 3] *3BW^<tSSU<©ft*ffiBg|*«lft3S« 

eift Sf^tss a ntc&mmmic *> 5 m<omm *mts 

E1t#il:«c»»Sixrv^3ft7c»*i:*ffi«>fe««i 
S fc (KfEA^Mtt fc Srittfirf £ 

Z>miE^&h*mz-, SWEffi«g?»o*ft*^e>j|trlB4*tR 

[0024] *»w^±5*ffffiji8iSMtft*jfer4, ^ 

£>3££p: £ Jh,* 3 ft^^^ £ «rR*j*Jfe 

Srfflv^^ottMSStJtfllft-f-a^^yri:, Hufa^ 

~cv><5 3 rtc^« 4r ^©o^tsa t ^xvcsmm. t 

*vri^61»«*©3ft7M*4:*rfflV>T«*©«k«»» 
5 J: 5 I- LTV>5 0 

[0 0 2 5] **WJ-J:5ffi<o»«:ffiBSS*iftft*& 
J4, ^^SftStLS^ftftff^SRTC^JR^^^Sftia 



(6) 
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9 

tt, 'ftb&mZtiZ 3 R5c»tt*r ^ k InJfE 
ttJ ffi £ frfc^»^tfcfi £ Sft * ttT V > S CD 3 

A s jx-c v > 5 3 ss«« t mm<n&mn t *m v > -cjtt* 

k (urffiAAIIHfe £ £ Jt«-t" 6 r t T*» ffl £ 
[0 0 2 7] *»W*cj;<5W«^«tttH*»tt, ±12 

So 

[0028] *¥&w\z£zm<D&m&i<LWLt&mj7mte, 
±ia<7>*»Mfcj:s»«AffiBam*«fe^*3v^T. wia 

k LrmiBA*HlftO«p«*«[B*«FEi-5 J: 
[0 0 2 9] *»WI{:J:SHHfcBB***tt, ±IBO*» 

w^-J:-5»» < !SffiBat^*^fe^-*3v^-c, WfE*»w*ta 

mm±x<D#wutmmx#> r> , tomAttiomt 

v * 5 »fr t? h z>fr&fr<z>m&t®M k &m £ tix \,^z>k*<n 
&ftxfozfr<Dm&toimk<D\<*-rtifr&no x o (at 

[0030] *igwo» 1 <n%omiLwm®m 

A*IBfft«r«»U RA*i«^5)S««ift(0»Mro 
/£co 3 »7uffi« irttffi^ ixfe«F«^ffiB k *m ^Tftffr 



10 

#fi8LTttttJS^A*B«±<0»«^^ffiBS:^»* 
fcttS»M^«]EU tt«jE**Lfc»*/SttBt»»* 
t^rv^S#m*^3^7^ffi«^Srfflv^T^^ffiBg?^ 
£*/eU K*(tft*nfctt:B»»Sr**i: ttffl*i--5 

[0031] *&9l<Dm 2 0«{^K£»»£&fttt« 

3 atseaM**?^ k &m&<D&mmn t 

B^^ft^ttTV>§4#a^^3^7c^i:^^V^fei* 
oflHWfctrJMSU K«£S;h,fcffiB»»*»*± b 

[0 0 3 2] *38W^*3 0*flcffiB^»*^iSfi«. 

*BB©ft«*i:*r»»LTJ3#, »*fe*OA*iffi«Sr 
JWBU ttA*M«^b#*»ffwW»*«5fl[B«:ttaj 

«jftffiBi*rfflv^TftflcoffiB«5»*:*3tU, 
«*^fcffiBS?»f-*>5«r^lf«Sr, SftSftTV^ 3 

«jR©ttB«rHfjEL, ttfi»»(0«t*^b#«*ifi:B«) 
*iE*-C«>tta*:HliKL, *JI»ftfc«lfiSix^ttB*» 

[0033] ^xnofR4<o«9fmBS9M(l£KB^. 
±E©««©» 3 (Ofei«:ffifig|^«I^B^*5V ^t, 
•ttttttttJAi: LT*jE*ix*:#«AttB*:ai*i-*r 

[0 0 3 4] *%>W<Dm 5 o««ffiBSS9Mfi£3SB». 
«^ttfi(D«3ZZW«*lttt(flS»lir«i: LT^]«9ttiL, A 

fiBi: UTA*iB«ol#a^ffifiSr«IE-rst>o-t?*)S 

[0 0 3 5] *^^CO« 6 WftftttfiggS&Ji^SgfiH, 
±IB«>*»WW» 3 Ott«:ffiBS?»«l3£»B^fe^-r > 

#»^tfl[fi<o»iE*s, Axwmz&^xm&ztitiftm 



(7) 
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[0036] *&m<Dm 7 (Z)«ff{siig5**ss3s«tt, 

mm®, t (Z>*«^ffi«(0»SISr t o T A* BMfc* td^o 10 
[0 0 3 7] ±EoJ:5**fiK&U5*Qi31»^S:i5wi: 

^rA^MfS]1^5:i t RTffii**. 20 
[0 0 3 8] 

Hi 2 li^P^^-^W^a^IS^iS^ffitg 

**:«><7>|g|-C*>&. El4tt*5B^(D— Hiffi0!l*cj;5#« 

[0 0 3 9] 01fc:*5^T. *&W<D-~mMmiC£Z>y9 30 
»A»ffl^«3i: % tMRJWf&J£^a4£, 

[0040] tatK^a i kh 2 (on^mw 7<d3 d^jtm 

Tl*. ^J^(^^ffl^A7!»^^^nTVN6 3^5u^ 
[0 0 4 1 ] fiif^a 2 ttH 2 <7>;*7 > 7 8 ^COig^^g 
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t)1-Z>o #«Attffl*a3liA*Wift^b*#o4»»A 

[0042] 4 iiwR^ttui^a 3 r* 

3»5cffi«S:fflV^T, •*0{ttB«»S:tHS-*'<5. itt 
T A n Efficient and Accur 
ate Camera Calibration Te 
chnique for 3D Machine Vi 
sionj (Roger Y. Tsai, Proc. C 
VPR' 86, pp. 364-374, 1986) (3C 

»#<&WT»«lBEl8t (Tx, Ty, Tz) , x y z $&<D 
m*)<DtB]m&& (Rx, Ry, Rz) % **7 8<DMj& 

[0 0 4 3] ±m<D£ 5 fc* ttjfiUEIBttoiMKBft)'* 
f (xi , y. , zi ) A*M«^*5»t«4»«J»ffl 

BFi (ui , vi ) ££>bb<0»hu*. 

[ifri] 

[::Kfc] 



(i) 

-?S£;h,3. fiL> a, b, cli, 
[g&2] 



a 




x . 
i 




T x 


b 


= R 


y i 




Ty 


c 




z . 
L i J 




Tz 



(2) 

[0 0 4 4] R(3\ 
[&3] 



50 



(8) 
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cos Ry cos Rz -cos Rx sin Rz+sin Rx sin Ry cos Rz sin Rz sin Rx+cos Rx sin Ry cos Rz 
cos Ry sin Rz cos Rx cos Rz+sin Rx sin Ry sin Rz -sin Rx cos Rz+cos Rx sin Ry sin Rz 



-sin Ry 



sin Rx cos Ry 



cos Rx cos Ry 



(3) 

T?*StL*lH»E**i-tfyiJT*)5. 
[0 0 4 5] #«p«;£K0V>T<D (1) 5£-CM-*£ Jt5 

m t & Ahtt) S *vfc#ik*<iWl©«fl>lWSoli 

fpj&sft'hteftSJ: HHEftfi (Rx, Ry, R 10 
z) , ¥fflMttEfR (Tx, Ty, Tz) , f 

[0 0 4 6] *»fclH|[MJ;or#:»fcIgHE** (R 

x, Ry, Rz) s Sfft&mmffi (Tx, Ty, T 
z) . ftjMBBf Srffi«»»"fc LTf+J^-r^o ±i£Lfc 

[0 0 4 7] Jfc3&Mffit±/£^IS: 5 ttttB&fH1t£^A 4 20 

iS 4 Kj (M ason Woo, Jackie Nei 
der,Tom Davis, 7v?y>-?i^ W • 

[0 0 4 8] I^^PtC, Jt«B«Ji^<^**^W{ft:ll4:aE 

^^nrv>6 3^7cJ^M^Pi (x, , yi , Zi ) t 
■f*L«. ±IET^A^nfc®«±-C<OffiBQi ( Si , 30 
ti ) ft, 

[i4] 

[::H:] 

(4) 

T^£*l6 0 flU a, b, cte, (2) *T?«$tt5 40 

[0 0 4 9] 4*«j»ffi«tfjE*a6ttJt«B#i:AAIiI 

lE&ftOo «M»/Stt««jE#*6tt*r* EI3fc:*M-.fc 
ttttW«^btf»SixfcW»jRfl:BQi (si , 

ti ) raiao®« LT^]^mi- 0 

[0 0 5 0] ^ta*ffi®^iE^6ii % El 4 Id** 

i-«t5tc, A*mfc<04#»Affi«Fi (ui , vi ) W 



[0 0 5 1 ] »*^(tBtfjE¥»6l4Ka*ffi 
iFi ' fcIELV^4Wjft(t«fcUr«M»Affi«Fi 4r« 

[0 0 5 2] ±IEcO £ 5 KlflLaifHjflsfcfif ?ZkX\ 

iii^^iE^{c#m^B^ttW-r5^^^r^ % «?# 
*tfcB»-»^^*frW^^^xAottffiSrifiiJiS*s 

[0 0 5 3] J£JL_b, Hlft«^oV^ 
tftf^ Lfc^ % M tt** JfeW t S tb * o "C ft 

*7vy?Mz&<>xn9L1-Z>zki>i>'h?>As*jmxh 
[0 0 5 4] B 5 tt*«na>ft^Mfli: J: $«(Mjrl 

[0 0 5 5] 3 »5c*ft i: SB^fiit 

«i:«ra«Lt*5<r^-C, tt*^ffiBS5»«-*5^S» 

ttB8l»fc*5J+5*ft:©|if«*r&riiU, fe*LfcW«i 
A^Mgi * £)fc«fci- 5 r t -C4»«^ffiBo»SS4:«E rT 

[0 0 5 6] -J-fttefe, *3J««Ki: LT»ttlS;h,fc#* 

»#a5ffiB»»«r«-*i-5-4:ds-C#6. io|d««)£ 

«jc#i£^«4(tB»»To**»M«ttfcaa*o«si 

[0 0 5 7] r o LT«IE*ttfc«F«^ffiB«:fi6orffi 



(9) 
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[0 0 5 8] *ffi©Sft&aK:o^-tBi9l1-So 

*»wott©jii6flfyett, ^ 3 RTc^tt* 
l) o TOWN;:* ttM»o*ft«^v^4**oi«»ttft 

[0 0 5 9] m»<o 3 ft5E*« £ £<f i «K»hH^# 

[ooeo] sctc, ®mmi&<o»WL/8ittottit>iftt>tiz 20 
m*<Djjmmm*im'vtbz&, «tu#i¥6-4 4 

[0 0 6 1] ffi«i»fli>im*ifeic:ov^T«Wi- 

3 ikTumm t*m\, ^xVdfr<Dfemm&*nn-rz> 

[0 0 6 2] it«M«^&rtJcov^TRW-J-«i. 
mn&mnktm^xSititri-Z (is^f^ss) 0 
^ 5/ ^ ^o«IB^ov^Tli±IBOXK 4i:il< b 

[0063] n«i£, mk&n3KxMmkVLmm&k 

WL*W \) to LTM:Wfei:t5o 

[0 0 6 4] #«^ffiao«iE^oi^-cRw-r 

So *rw-C\ A*W«*^^«K«F»*ffiKcQjaHo 
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6) o 

[0 0 6 5] H9^*fJ: 5ft«^i: 5 Id, iEL^*HR 

[0 0 6 6] *jESHfc#a*ffl:Bi:»«SiXTl/^«F 
«A<D3ft7cffi*iSrtto-C, «ff<ott«JB»«rWW» 
®57f>7/S7) o lixCctoT, ft»Wft«r 

ic**o^^*ffiB*«ortf»*nsffifi»»*» 

[0 0 6 7] ft»W*»»^ffiB*s*«>b^ft»t 
ixtf (H5^7^S8) , Kmt*£ftfcttBBft* 

lELTV^ *J»W^jE*a^*ffiB^4:ftK-*-* 

(H 5^75/^8 5-S 1 0) o r 5 LttlRWli:** 
o^4»»*ffifi*«ortf»$nsttB85»*r»*i: L 
Ttti*t5rt^ jE»ftffiBS§eS:»5-i:3& s T*# 

So 

[0 0 6 8] ±ffiG>«fc5K:, A*®«»-*5JtS«F«^<0 

<?3ffiB*«iEi-5*febFr«B-e*)6. ra^grew:, 

[oo6 9] mG\tt&w<o%\\<Dnmm\^&z>mmtLW. 
m&&7£&m<Dmmw>ft&&-ry hx&z> 0 

rwB6 fc#BBLr*»W©aiJ©3llt««-J:6*fWkB 

[0 0 7 0] Jtttlftt^fiK^ot^-CRM-rSo 

£«JttlU tt:«ElIffc£-t-S (I16^7^S 1 5) 0 
[0 0 7 1] #«^ffifi(75^jE(CO^Tlft0^i- 

ffl:B^5ZZffl*S«c*3V^T, «:«lit6t*t>faTv^ffltfi 

KffiB^^iC^S3*5c»tt*x^±<O^S:*i?> H 
*0 3*7cffi»*bora»"SttTV^4#«^ffiKS:«F 
iEi-6 dae^^s i 6) o 

[0 0 7 2] -f H9tCl^i-«»J(C*5V>rtt, 



(10) 
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[0073] wiE£titc¥fm&&mt %)Mt&7£m%&i&. 
isutT^r t tT^, g^£ftT^£#m£tee^A^ 

^S18) , a^ic^^^^v>TA^iiiJ^±-C 
[0 0 7 4] r. o LT»*tt^**ofcl»ll:j{Sfl:«*r« 

(06^fyyS19, S2 0) % iEai*fflrSg|^$r# 
[0 0 7 5] 

U #*»#OA;tiiiHfe&»#U *<B«»£ft*:A;rt 20 
n^t. #*^ffi« fc SA £ t^T v * s 3 ^tcJ^S £ 

[12] 
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[IEI®of8»*!ft^] 

[ID 1 ] SHMflfc: J: *ftf«S:B&SM«£3£H 

[i2] *ftw<o-nmm\z&%mmz.&z>tfofc<nGLW. 

[1213] ^»Rco— XlbM^J:5M:ttHlft^&o«B^H 

[B4] **W<D-*ll6«^J:6»**ffi«(©«FjES:lft 

[B5] ^P^(Z)t^Wj{a5^Mg^^ 

[me] **W<osij©||fflW(cJ:5»frffiB«*«S* 

ID 7] «*o»*ott«»»*^aflf<Z)-«*«*r* 

[IE 8] %*o«»ofl[BSllMS£ft««rffiv^attflS 

[13 9] (a) tiA0>B*:Effia>kjLfcH«&^im 
(b) «:B*Jb&»&Afc»fr<0»rffiEk (c) 
(b) o*rtiC*»6**:liM»«r*i-BI'C*>*. 
[«F*«>WH] 

1 fBW^K 

2 JUB^a 

3 WttAttU^A 

4 ttMNft£#K 

5 ltifc®{ii£f&^I&: 

6 W«^ffi«ttiE*a 

7 

8 

9 ^S^B 



[H3] 
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[IDl] 



* « ^ 



1 



E ft ¥ 



J- 3 



s 4 



3» fltES»8i;E#Ji* 



JtttB« 



IE 

Ml 
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IM5] 



( Eg tfe ) 



I 



SI 



S2 



S3 



-S4 



I 



S5 



S 6 




S7 



NO 



- S 8 



-S9 



SI 0 
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[HI6] 



( H ) 



K 8 



S 1 1 



I 



»LT*3< 



812 




]^ S13 
S 1 4 



S 1 5 



s 1 6 



S17 



^ S18 




YES 



SI 9 

















S20 





(14) 








[07] 










*7 > 7 






> 


t 








1 1 

h 




> 


r 


IB tS # S 


> 










\ 





* 1 t 



(15) 



2002-63567 



ims] 




^22 



2 3 



2 4 



&msm 



2 5 



&&&&& 



2 6 



F 2F065 AA04 AA12 AA37 BB05 BB27 

DD03 FF21 FF44 GG10 HH02 

JJ03 JJ26 QQ17 QQ21 QQ24 

QQ28 QQ32 QQ38 QQ41 

5B057 AA01 BA24 CA01 CA13 CB13 

CC03 CH11 DA07 DB06 DC08 
DC32 

5L096 AA09 CA04 EA14 EA31 FA34 

FA67 FA69 GA38 LA05 



